. Consider the equilibrium reactiton:

2NOg +0yp)  INOy,. K #7.0x 10%at 500 K.
Calculate the value of K. for the following equilibrium:

NOxg = NOgy + %0y
a) 3.8x 10" ¥ 1.2x10°  ¢)20x10°
d) 43x10* e) 62x10"

2. Consider the following reaction

INOg +Bryg = 2NOBry; K.=0.047281992K
Calculate the value of K, for same reaction at 992 K.
a) 7.5x 10* b) 12x10°  ¢)58x10®
dy4.6x10* e) 9.0x10" "

3. Consider the equilibrium reaction:

N + 3Hag = 2NHyp ; AH=-24.7 kifmol.
equilibrium? amount of NH; at
a) Increase the temperature,

b) Decrease the concentration of N,,
#Add a catalyst.

d) Decrease the total volume of reaction mixture.
) Add an inert gas, at same total volume.,

4. Consider the following equilibrium at 1320K:

COClyg = COg + Clygy
When a- sample of 0.600 moles of COClyy, is_placed in a 1.00 L
cantainer and, the reaction is allowed to reach equilibrium. The
equilibrium concentrations of CO was 0.059
Calculate equilibrium constant K, for the reactionis :

a) 6.4 x 10” b) 5.4x 10° c) 9.0x 10”
d)3.7x10? e) 7.2x 107



5. Consider the following equilibrium:
2IBry = lyg +Brag; K.=0.0256 at 100 °C.

If 1.00 mole of IBr is placed into a 4.00 L vessel at 100 °C and the
reaction is allowed to reach equilibrium.
Calculate the molar concentration of Br, at equilibrium.

a) 0076 b) 0.061 «c)0.024 d)0.048 e)0.030

6. Which one of the following would be a conjugate acid - base pair?
a) OH / H;0' b) H;S0,/580,* €) NH,/NHy
d) NHy OH ¢) H;PO/HPO
7. Calculate the molar concentration of H' in a 0.20 M aqueous solution
of hydrazine. Hydrazine, N,H, is a weak base, K, = 1.7 x 10
a) Lixio™" b) 1.4x10™ c) 2.4x10™"

&y 1.7x10™ &) 1.9x10™
e

8. A weak acid is 8.00 % ionized in 0.0200M aqueous solution of the
acid at 25°C. Calculate pK, for the acid.

a) 4.24 b) 3.56 <) 338 d)3.16 &) 386

e—_—
kY

9. Calculate the pH 0{0.40 Miaqueous solution of the diprotic acid HA.

For HiA: K, =2.6x10” and K, =4.8 x10™".
;ﬁﬁg b) 2.44 c) 2.82 d) 2.55 e) 2.64



10. Calculate the pH of 0.65 M aqueouys solution of
ammonium
NHNO;. Ky(NH;)=1.8 xlﬂt[’u .

a) 4.66 B) 472> ¢) 480  d) 493 e) 5.14

.i'

w‘wmchuf:heﬁunm ueous buffer soluti *
oy ng aq uffer solutions has the highest

a) 0.10 M NH;/0.10 M NH,CL.
b) 0.10 M NH; /0.50 M NH,CI.
¢) 0.50 M NH; / 0.50 M NH,CL.
d) 0.50 M NH; / 0.10 M NH,CL.
e) 0.010 M NH, / 0.010 M NH,CI.

12. Calculate the pH of a buffer prepared by mixing 500.0 mL of 0.20 M

aqueous solution of HF and 500.0 mL of 0.40 M aqueous solution
NaF. K (HF)=6.8 x 10™. |

a)843  b) 1.77 ) 287  d) 3.47 ¢) 2.57

13. Calculate the change in 0.03 mol HCl are added to 1.00 L
buffer solution that mol NH; and 0.70 mol NH,CI.

Assume no volume change. K, (NH;) = 1.8x10°
3 Decrease by 0.04  b) Decrease by 0.08 <) Increase by 0.04

d) Increaseby0.04 ¢) No change in pH.



14, Which one of the following changes would have negative AS sign?

l:l H:Om "'H:Drp

b) Dissolving glucose in water.

¢) 2CH;OHp + 304 — 2C0y +4H,0y
d) CSap+ 2H;04 — COyy + 2H,S, -~
e) H.Og at 25°C — H,0y at 75°C

15. Given the following data:
AH'(K/mol)  S°(J/mol.K)

CHiOHp -259 127
H:Og -28( 70.0
COyy -394 214,
Oy —_ 205
Calculate AG® (in k}/mol) for the follawing reaction at 25°C.
CH;OHg + 3/20xg — 2H:00 +COxg

a)-703 b)-693 717 d)-81!  e)-687

16. Consider the following reaction:

AH® = +109 kJ/mol and AS°® +137 J/mol K.

Which of the following statements is correct?

a) The reaction is spontaneous at all temperatures.

b) The reaction is spontaneous at temperature higher than 550 °C.
c) The reaction is non-spontaneous at all temperatures.

d) The reaction is spontaneous at temperature betweep_100.-500."C.
e) The reaction is spontaneous at temperature less than 100 °C.



| 7. Consider the reaction:
SOz + Hay = HiSg + Oy
AH®= 278 klJ/mol and AS"= 3.9 J/mol K.
At 127.0 °C, K,, for the reaction is about:

a) 2x107 b) 9 x10™ ¢)/4 x10™

d) 7x10% e) 1x10%

18. Consider the reaction:

COxp + Hyg) = COy + H0y), ﬁ=@fﬂfrmlnt293ﬁ
Which of the following statements is true about the reaction?

a) Thm:ﬁmi:mm::-mﬂndmdiﬁm.

b) Thnrmﬁmhspmmﬂmderuﬂpmﬁulmufm
and products. '

c) The reaction is non-spontaneous under all partial pressures of
reactants and products.

d) The reaction could be spontaneous if Q, (reaction quotient) is10™°.

¢) Equilibrium constant for the reaction is greater than 1.00.
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